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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve insulation break down resistance 
between wirings having copper as the main conductive layer. 
SOLUTION: A buried wiring structure when the electric field concentrates 
in the upper portion has the main component of copper separated from the 
polished face of the insulation film of the circumference when the electric 
field concentrates in the upper portion. 
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(a) *m#&m<D±.w±izm 1 ©jfrmg^ita-r-sx 
a. (o BtjieiB^pgpic. Htifsjfsi <D&mm<D±w 

iCfctLTKM^C -5 <fc?>S:±ffl©ig;* S3£± 
UT^fciE^ffJfiic-r-SXli, ( d ) milESf! 1 © 

#5fE (c) X8I4. 

©IB 2 Oi»#)g^llIlCit«t--5Xli, 

*U. 1tt1SlERHnffinicE8€&Ji)g-rSX&. 
S5SEE«©±®^ ffifBR 1 ©&JSI]I©±® <fc y *>ffi< 
&-5«fc5fC, miEE«<D±S*«RW EX 

-r sig^wt -s c t 

[H*H 3 ] R&g 1 KK<D¥aK*RR<0»ift£r&rc 
mils (c) iSfJ. 

iKfEE&BJPSrtS^fciftSEgSI ©t6SR±lc. EHIffi 

0»2 0SHM|«;«|Cl^|-r*III. 

mtismmmmcom i , «2©aM««*»ai-r*c:i:{c 

cfcU. HtjISK^ggPgUrtlCifi^^^EScT-SXli. 

fc*J:5(c. iwERi ©lMiR©±aM:aiRfl*lfcxy5 : ■ 
tilE (c) Iltt. 

ffiEE*Mn»A£$&ffiER 1 oww±i:.' P££ 
fiE»<t-r-5E«jKfi)tffl©3n*K*ita-r-5xs. 

tilER £ ±Jjfctf i f -5 E&rTJ/Sffi ©RttR £ RR T Z> C 
<hlcJ;y. «5ieiSiSB8PgPrt[Ci5|g*JBfiK-r..5XS. 
«lKER©±lI#, miEJg 1 ©ffillCHJ: ij t>«< 
#•5 <fc ? IC HuEEI£©±g|5£3i*Rtf)lcx >^&5& 

-r sxa* *-r * c t * wk& ?z*mw%im.<Dm.m.-fi 
ana* si r*r 1 ek©¥**sr©8£*&ic. 

h5IE ( c ) 1814. 



H5EEi8©±®;&*. fiiESf? 1 ©*6»BI©±K«fc y fcifK 
fc<5cfc?lc. mCffi ©t6^K©±gP*S«?«lCXy?- 

©Kit*;*. 

6 ] r*r i E«©¥sn*»«©«»*a ic 

BulE (c) lift. mffE (d) XS©b5(c> 

RttSR©Ha:&;&. 

m*a 7 1 mrr 1 e«©* ^M©s^>i ic 

8515 (c) Igf, fiiE (d) XS©tulC. 

x^&s£srrxa£^irsc<h£^a<hTr 
^©^it^-ji. 

[»#JS 8 ] « *H l E«©¥jH*£SM©i!ia;fr>£ IC 

buE (c) Iff, milE (d) XS©BUlc. 
lWIE*SHt*«IC«L/T7kllE^X»H«f ICfel\ry^ 

fluE¥g<*S©lCttbT7>t=7;tf*#HS4MC;^ 

TX^x^^s^fis-rxa^w-rsct^^ait-^^ 

W<*^M©8ji^;io 

[|f^9] ff*H8fEtE©*^»*«lHl«S^©lS 
a^silCfctxT, miIE7j<m^X^Xx'*3<fc^7 >^E- 

z^^x^Xvms©^ ^«gg«c-tt-rica»iuT. so 

K*i ©«*MfeJ:tfStrtEE>Lt(:u h5IES2©^P 

[R*R i 0 ] ffijftig l ER©¥R*SR©liia;&& 
(cfcl\T. iitiEJg 1 ©RRRf*, fiRmSEWUR^e 

|C*SI\T. SKSSm 1 ©«SK(4, (SR«*0^&a:« 
*ft»K±lc+i' yXffl©«ft»K*ai*StaT*-5c:<t^ 

[R3R11 1 2 1 Rata 1 1 im<D*m#mm<D®m* 
miztsi\x. a?riE+vyXffl©ife»Ri4, ^©ffitft*«i 

gfi©!!{jt:fr5£. 

[R*fl|i 3] . il^ai 2fEK©¥®»SI@©SSa^ 
jilcfcCxT. H5IE+i">Xffl©lfe»Rl4. M4bi/'J3> 
I. KB<fc->U a>R£fcliMJ* h*->i'5>;tf** 
'ffll^fcRft->»ja>R^6tt*Ci:*«atr**aM* 
ilg©^^;*. 

[W*H 1 4 ] UtijUS 1 IEtE©4ij»<*^M©SI{jt^;4 
Cfeivr, B5IES2©je»R(4, P©S£Ut«:#P»J*/t(4 
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mum. 

ijtixmi 5] mmmi 4EK®¥«<*£B(DSiaA- 

jilCtelNT. milBm 2 4>fe*K(*. @Hb->'j3>M. & 

rowan e] jaT©«ja**rs-*c 

(a) m\ ©t6»KICjf5fiE$+lfcffi|»BgPgB. (b) ffi 

££#5. «*£ja#tur#t/E«. (c) ftniBifn 

0«ltBlfe<fctfH9«EEII±(c»(t6nfc3B2 0lMiil. 
T. 8irEE»©±HR*J&«. IftEff 1 <8fettK0±iin 

ybffl*fwic:B[<B5tEEi^iapairtics»astifcffl«; 

[«*IS2 0] IRtt^l 6EK©¥8lttiiSlC*30 
T. IRES 1 (OlfettMa. fgSSS^&*&S83;&>£fc:-5c 

[»*Ji 2 3 ] ti^rg 2 2 EK0¥*WRB£ftli 
T. ffiE*+v:/ffl©lft*it(i. »(Oltlte*jqi{W**:li 

i»±-i-*ttK**-j-*c't*wai-r**»#ssB. 

[lf*3S2 4] H*JJ|2 3E«©¥3SttgBICfc(,x 
T. S5E* J f y^fflcotfeiSKli. K{b-> U □ >flt. KM 
lb-> U a >B*fc(i MJ * h*->->^>;tf**flHvfcl* 
<b-> 'J 3 z £ Zttm£ T « ¥ii#^B. 

[f»#iS2 5] Mtgi 6CH0'¥WtttBK:*3ii 

t» H5Em2wteigtMi*. «oa«*»*j*fc(*iw±-r 

[1**3 2.6] RttR* : 5EKO¥*<tiRBG:£l' 
2 7] mi <D«ttM(Cj£j££ ftfcEtftMQ 



gjs BflEE»HPWrt(c«»s&*n*«fc5icRr*&*ijs: 

UT^fcEML ME* i ©»»K*5 Jcc^mi 
EE»±USW-&nfc*2©IMMI€*U fflEKIRK: 

B. 

sc. mrEE^B8Pfflrtica*ias+i««fcpicscte.tifc 

m*tZ.f&ft£ UTdtfEML tfoESS i ©tftS&fc .ttfffj 
EEIlLtlcSI*&nfcS!2©IMMt**U 
±®<7?^^iaB^. MEJR1. IS 2 OfcltKQffBiOA 

2 9 1 n 1 oteiiKic^dn^EttiHin 

ffl. ^EE^BgPgHrtlCS»i&*tl-5cfc5(Cta:(t6)tlfc 
UT*t/E», 1HIES 1 <DtfeSMfe«fcO c Bti 
EEJR±(C»W&nfc*2 0|ft»Bl**U. *irE*i© 

*#{tliJ*fciil«jh-r«tt«**-r**iry^ffl<0|ftlMI 
S WMHa-Oj:* C t £tf a<h *-«¥9fMUK. 

3 o ] mmm 2 9 Etto^aMtSBicfco 

T. JBE+^f ^fflO*»BH4. 9tft5/U3>I, MM 
<b-> U a >|jg$*:li h U * h+->->5 *£ffiU;fcB£ 

<b->u =1 c<t*tt*<fc 

l ] m*4(2 9E«©im*ttSBlCftl\ 
T. ffifESI 2 ©tftSKli. P©t£8J*W)»J$fcttE*JLhT 

3 2 ] MSB 3 1 EKO^SSttgBICfcU 
X ffirEffi 2 <o««KM:. Hb->Ua>I> mW<t->V 

[fS*n 33] » r <D$fe^tisiicjBfi)c$n/tE^g§p 
§b. HuEE^BapgBrtics«>a*n*j:5icsite>tifc 

EE*±lc»lt6n/tJB2©Wi«*WU, huE^io 

»©a»*»{sii*«:(ii»jh-r*ttii*wr* 

[«**3 4] m^H3 3EK©¥SI#^Blcfct\ 
T, fftES 1 ©$6»M(i. Kft->ija>l. mW.it-> >J 

[^B^<DBffl/j:ittB^] 
[0 0 0 1 ] 

<t-*-*«a*E«fe*-r«*SM*:*«s«caffl uxt 

[0 0 0 2] 

l'&&<Dmm i&mt. mz.li^-» (Damascene) 
>;*(i. ->>^U^v->> (Single-Damascene) iii:^ 
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a7J^7-» (Dual -Damascene) t iC^gUT'**. 

iafi*]0H;S (CMP ; Chemical Mechanical Polish in 
g) ICj;t)TE^»rtO*IC^$n-5 J;? ICffl^r&C 

ii»u $e>ic. frotlii$CMP?i;j:otEi 

■> A<t »J *>fifitifC«*Wt(Cfc W-**fS«3iE** 2 «}JU± 
*en&l\dfiJjA€ttS. Hi;Ettfitt*:»*®(Cil* 

UA>U S9I4. WttfZ^S = £/*!?©,£ 5 
<fc tttt UT«*Il * icffift $ tig I \ t £ nt I i 
«. COftft. ^£E*Stt¥4<i:UTffiO-5ii£\ P^t. 
&:«±*{*Jl0ft9 (JElflf£J:tffflH5) . rfcteS. E 

StlTO*. E*&»#raj*£*lfctftiS&©±®± 

©±®ic:. ±i2s»ia*-E^co±s^Me>ct5iiCs m*. 
(oty. <om&. aa*E^©±®*ie> 

[0 0 0 3] 

<0*W«*(=J:ntf. ±E**£aM«i£r**i&*E 

[0 0 0 4] r&teS. SlfcEJgtmiCffl^fciS^. T 
DDB (Time Dependence on Dielectric Breakdown) 

T» ICtt<T»L<fil\<fcl\?HH;9***. *©±. 

E«bryy©««Mba»a*; *»ii«jH8SEa«taor*« 
finc**cti=a*, is^aE«iss«<K3t-r«nja9 

^t>BHk-> U =1 > <fc U *>8BS*©ffilMte&#*4£E*8ra 
Olft«Dli:LT«fflr«*fillc*«a«. lllfOfiliK 

[0005] ^BM<Dsmt. mzzmitrnt-rzEim 
ncii;*«. 

[0006] *%womm<bzf\z*<DmoB#}t%im. 



[0 0 0 7] 

[RB*l**r*fc»©¥«] *KCfcOTH**tl* 
[0 0 0 8] *9EWI4. ^^±j»ftJS<tUT 

&tfE«5(cfcoTSni^«t'r-5@m*. -e-©jsa©i& 
[0009] src. *%wgf*. mz£.m#m£isT$ts 

E*!l©±g|5fc©B5££. *©EtS»«fl5ja3n-5*6SK 
i, ■e©E«*«5J:5Cie»Bl±C»W-6nfc*<Olft 

mmt (D&w (Dm £ c« ixitfc i±t^isi icr 6 r t> 

[ooi o] #5gW(4. l^^iMtUTtt,- 

ictt»ii±i=»«-e.nfcffioiftiMi<t»r*fliBi»«- 
ic ft0tttteaity££ttitt±r«ttK«*r«fetttt 

[0 0 1 1 ] $jfc. ffl^S&ttKtUT^tf 
Si&*E«cD*e»KlcfeUT, '>&< itaa^Ei^cD 
±nic*»l**i*WW«5Milc*r*W»lc. IP3©i£lffc 

*wiSj*fci4iwihr"5e***r*iftiiii«nE«s+i* 

[0012] 

[^©^iss©^] 4«9en«etni=Knr«mic 
*Mic*5it-g)fflss©gi*^^r-s<t^©)iyT-s>-5. 

[0 0 13] 1. T D D B (Time Dependence on Diele 
ctric Breakdown) JM»«fctt. BSHWfifrfftl 
*SiSfi*llClt-5Kg-CfeoT. j5rS:©Sg (GUttfl 4 
0 °C) <&aje*ttTT*«W(CitttWKlt«flE*ftl*.. 

mf^SSS (0|J*.(4O. 2MV/cm) icttlf LT5£«>*: 

[ 0 0 1 4 ] 0 1 (4. #I3I©T D D BSMMMJSlCte/fl U 
£lit*4£jFL. 01 (a) I4¥®0. 01 (b) fccfctf 
HI (c) (4@1 (a) Icfclt-S B - B ' |£BJr®;te <fctf 

c-c «asB*a-»*r. c©is*4i4HP5i[ci4£x/\ 

©TEG (Test Equipment Group) HigElCfl5j&T£-5«, 
0^r -5 J; 5 IC-»©«SJBEIS L£$2 E$S$H M 2 
J«U SJJO/tyhPI, P 2 lcS/fJg^r-5. C© 

h P 1 , . P 2(4;liJ^SS : ? : -CS)-5 <> ffiSJBEJg L ©E^I. 
E^fflPS. EJg@[$l4<5rtl'fc0. 5*imTJfe5. Sfc. 
E»**|Sjfil41. 58X1 OSumtUfc. 

[0 0 1 5] 0 214. aiJ^©«ES**UfcSiW0T* 
•5. HftttaiS^x- ySCtSRSh. Ay K P 1 , P 

2Mic«awE«s« d'/vas») ^s^r-s. m 
£^x-ysi4t-^H-can»4tiH»aKa«i 4ot 



( 5 ) 
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•5. CCT'ti. y-4>«3fE8Bg#1 MA/cm2|caL. 
Jt^Fal^T D D BitM* (5MV/cml;fcl^TDDB 

itt. fcfe. *IMICfcUT. TDDBWi 
li, ftlC«RU£UP8»J 0. 2 M V/c mICfcltSffllW 

WW (#*> *i*3**..i£*lcttWje©WHJISK:*& 

£,-5. Sfc> WCfaL/ftl^y, TDDBi 
ftli. tff4;fig1 4 0*COig^*Up. TDDB 

mfr&mttmxmm l ufcj§^« i\ ? a*, xri 

cp oi 6] 2. x^x^mmtit. x^x^miz& 
zmmiz. m&mffi. tsuit. sts±ic^m> &js 
m^cd «t 5 & at««t mas. $ nt i \ & bs ic sm*xi[ 

«UU X^Xx'crMfc^tfK tSttW ■<#>/*- K*> 
h) ftffl*affilc#itT«iaf*ci:*^5. -fiSlcX 

J**W« 0D#tt*^»-r-5t>©T(±«:l\ little. Mo 
*T*4HCit*«iJt, X^XV*|Cffe<ZMIMK#*-<e> 

[0 0 17] 3. il7ctt#Htt© ^^X £ (i. il7cf£ 
[0 0 18] 4. «IlC^T0J*tfg^e>&£<hpJS 

ii»idH&-r\ *<Dm<D&m m<t?-*>m) -ct>mm 
-ea*. . , 

[0 0 19] 5. ^it(BW'(CMP : Chemical Met 
hanicat Polish) <ttt. — tt(::ttiffS9€4lttft(=tt€> 



TBTH^fr? CM L (Chemical Mechanical Lapping). 
[0 0 2 0] 6. Btt7 U -fl£MMMMN*. -fiSlcSS 

tt©iia*i*o. 5 y 

MMHMttiuv *Ktt1fc¥flMfflM&tt. ®&©Bfi 

«ga*o . 5 %s««fc y ^ y &m^itfct£ 

mwimm&^o. l^u ctieiiffl^w^feo-cfc 
y , guf7 yo»aiA«ffitt7 y -<t*«*w»-c. 

as*,£\ s& i xj- v -fammwstifi% 2 -xt- y zfom 
Mft<k y t> i «jiu±. a* u < a. 2 *sju±/Jn* i^im 

&¥iHfcXnt*±# ^65*47 y -ft*««W«"Cfr5 
[0021] 7. ffljgiK U5U) <k(4. -fiSlc-fb^x 

y ?->0mm icw«¥tt*a^ ufceaa* in v *s 

[0 0 2 2] 8. Sgfi U5'Jfif) <htt. -JSfilC^^ 
UlC^SnSJASt, ->'J*ISO«fc50:l»5l5*l^5. 
[0 0 2 3] 9. RSftfflitt; ^S(0a®lcWS14. K 

CctlCfcoT. CMPC«fe*W*OJtffft|Bih*fc«:» 

Hfl-r**aij*iMv — flsicoy hy7-v-;u (bt 
a) a:£«««fflan* (»u<ii^gg¥8-6 4594 

[0 0 2 4] 1.0. #ltAiJ7iill -«SICffl*<jg 
lll]l6»Blrt^PTJl'N.tttt-r*OS;IK±r*3t«6IC. 
ii*iE«©«iJ®*fcliJS®rcJt«M»<JBfi£$tl*ia:ift 
AU7tt(0ilMT*«. ^<b^^> (T i 

N) . (Ta) . mil* >*)V (TaN) If (D 

[0025] 1 1. sa*EiS!*fettaa*>^;nE«i 

tli, — flSlc->>^;U^-» (single damascene) ^ 
3,7J\r-?^->> (dual damascene) ts.E<J)£. o [Z. 

5. mm\ZT3.7JV?yis>£it. -®.\ZZfz>V**)\, 
[0 0 2 6] 12. *«(Cfel\T*3»f»iSBil^t* 
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t4. mzmm§k-> u n >s«±ic^e.n* i t)©/t*it-c/j: 
<, ^ic-€-5-e/<£um^^$n/tii-&€^^> soi 

(Si I icon On Insulator) SAr-^T F T (Thin Fi Itn Trans 
i s t o r) jK&HSfflSttM: H <t I * r> fcflb©KK± left & ft 

[0 0 2 7] 13. 0X/\ (iHlgSSSS^IiSlg) <h 

SHMUftMHS (HttCfS&RCJB. *8H*£x/\) . 
t7 7-f7«S. ^77lfi> Rt&Ji* 
fcl4¥jg*S4ElffttflC^ft6©«£fi*)S®£W?. . 

[0 0 2 8] 14. *3W**»0»y-yy*fc 14*31* 
(JUT. *IC?^y<tUp) <!:I4, 

(£x/\7n*;*£jfcl4ijulg) ^7l/fc5iA** 

[0029] i 5. ->un>^--r h^-f k, m^T^m 

S;fc(4g<b:>y a>l!S<!:lN5<h£l4. S i3N4(0*-C(4 

[0 0 3 0] 16. emmclUMt. tfeStt*4<tl4. 
/ty>/<— >3>KtO_TJEjai4ft*ffHBIC$*ft* 
K{b->'Ja>M (tixliTEOS (Tetraethoxysi Ian 
e) ttfcflt) <D«W¥«fcy*><Kl*IJMt¥*:ff-r*l6»K 
-f&B<JlCI4, TEOS»ft;gt©BMt*e 
= 4. 1-4. 2fMJg4:'JfgtMgl§m^«E*fe^8I<tW 

[0 0 3 1 ] JUT©*ffi©JKJ8l::*5l*T(4ffiS±-?-©!& 
g*<fc-S<t*l4. Sa<0-lif ->3>*fel4HJ6(DJB8HC 

#«i/cswi-r*»*. *fte> 

l4fc5t\|c»H^j:t)C0T(4/<i:< , -7j l4ffe7T©-gfl£ 
[0 0 3 2] £jfc, JUT<0HS5(Ora/!gl::;J3UT\ SSSt© 

ikt¥ asst. fta. a. «SH$«a-&) rc*a-r*» 

[0 0 3 3]-S6!:, JUT©JISS©ff5<ilC;i30T. 
flUSSX (SJR^y^«?t>*tf) 14, ttlcWSUfcl* 

^fc<fc^sa*)(cwe.^ic^T*€.<h#x.e>ft-5ii^ 

If* Rk« . jM* U * <DT(4fc ^ C <fc 14 W 5 £T 

[0 0 3 4] p]«lC. JaTOSMfiOJBai=fel>T, tifiS 

u fcti^fc <fc ^iim ic sji e> ip \z -e- 5 -Qts. i \ t e> ft 

[0 0 3 5] *%M5<Z>flgJB&VlW-*-S£:«>©£ia 

©l£y5IU©tttW(4 : itlB&-f<£>. 
[0 0 3 6] £ifc. *SMfi©JBJB-CfflU*HHCfet>T 



14, ¥-ffimt?&?-c>bmw&&m<?z>fci!f>iz/\y^> 

[0 0 3 7] *JHS©ra*lC*5lvC(4. 
h5>v^^*ft«-T -5M I S • FET (Metal Insula 
tor Semiconductor Field Effect Transistor) £M I 
SiBSU p?t*;HOM IS-FET£pMIS£ 
B&U, n^-f^H^M I S • FET^nM I SiB&. 
T. 

[0038] jut, *f£w<Dnm<DBmzmwizm-3^ 
xwmzwtmT*'. 

[0 0 3 9] (HjfcCDJfcffi 1 ) £"f, **W*&lC«to 

T^M$ftfe±ieiH$:^si*gt u£«&*eanni::*3 

It-STDDB^eO^bJSHlC-pUTKW-r-S. TDD 
B**fr©£{bl4, — »l=EIM*»lcaffl«ft*:»a«Hia 
lcSt*U, Cft«tra»H©iei»«[i«Wffi*ffiTSti:*t 

#Ae>ftTo«. u#»u *^M*e>ic«fc*«iwssic 

J:ft(4Pcot£t4ll^l4. !XO«fe53tc«H*«*EWC** 
Ci*«Ii&TjlttU/t. mi 14, MSKJMII 

©Jfeeiill*£ffii*ir-5i@l4, nHFtt©M«fcy*>. ttfcil 
(CuO) *£l\|4ffl->U-!M K^&ttt&^ft-S-f 

'<"b«j&*E»M©wtt-c K'J7h u&ifc-r-sgB#£:Ea*i 

SB 2 14. S<attlM&ft*flEtttfSJ££ftfclfe 
*«£Ett**v:/Bt£©*ffi#£E«T»*. 

t. cne>©ct^e». *^w*e>i4, tddb**© 
[0040] tst^, m&±m#mi:-r -5Ji&*Et& 

uO) jWBfiSSft/sy. £jt, tty^I utfc^'ja 

>«> <DJim<Dmizm~>v+M k (cu<b^#i) 

SftfcyT*. c:©«fc5^:K'fbfflfe-5lN|4P>>'J1tW K 
14, tt»&»&Jt«LT-f*:'<tSft«0. C©<fc5lc 
UT-f Ti" >fl;Sft/tffll4E«K©S#lC «fe U K U 7 h t£ 
ft, Eflg(H®IMtKf::ttflfe£ft«. -7j. ±teJS3^*-E 

(Sfb->'J £©1^14. CMPy>-y. 

^l^^:(4^>^U>^>r 1 ^<Jf5^5ft, TS^T 

u, «-f*>i4»Hc»oTKy7h«fttt«-r*. r 

E^WhuE^SIC 'J -^/t^ffjfig^ft^. 

y /t^^stft* v-^mmt. ^m<D y -?ftm 
i:mmz<ti&mx ku^ y. -e©?^, adjU^wic 

m^flA^iiiP UT*61fefiSJaiCS-l) (TDD B^^COfg 
T) . afc. CCO^p/jTDDB^W^blSHlCOlN 
TI4, *g|fgW#lCj;*^gS^Pl 1-226876^, 
!f$P2 0 0 0- 1 0 4 01 5^-*fel4^J^2 0 0 0-3 
0 0 8 5 3^ICgg^fe-5. 

[0 0 4 1 ] tc5r, ifi^(4, P££i»ttBt<!:Tr--5E 
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l*&ti4RRR<D*m4:UT. WAtfFSG (m®m? 
7X?CVD (Chemical Vapor Deposition) 
7*RK-^RffcR (S i OF) ) , pSiOC. Si 
L K OfcThe Dow Chemical CoSL i»f!&fiffi= 4 9 0t 
U±, RR»«»flE=4. 0-5. OMV/Vm) 
«fc5&RR*<&telV l*^Low-K«81 (KI4 
JtRRR) *fflU6Ct*<*ttWlc*BSftTl^. U 
*>U CCOH^. ERMORRKRRE;PR4k->ya> 
«*«l^l\fc«*CJt-<T*««C:tf<a:*. 
[0 0 4 2] H3(t pTEOS (J±^®*£= 4 . 
2 ) % F S G (tfcRR*= 3 . 5 ) % S i L K (it»« 
^=2. 7) £R^ttHERttSa>TDDB»fr0>RR 
«**«»UTl>*. COaS*6»*Si5IC, S3E 
RlCROSRRROLow-KflaMlltfi:, Low-K 

TDDB3Mfr<0®T«:ffl<. L^ot, L.ow-K^ 
R«jS*«H*"«R^(C(;L **Ttt±lC«RR (TD 

dbw) 0E>itfficttUTmnicMNir«iBs«<ft 

[0 0 4 3] 0414. EttHICO«»R<tL/TS i L K£ 
«^T*l»lcftfiSL/fcEI»«JS<D»ffiT EM (Transmis 
sion Electron Microscope) ^ScDS^IHT^^o J6» 

sis o±icii. mmms i 4«TF**6Jnc*wi3 

tlTtx^o !»iI5 0 f 5 3 14. TOfTEOS (Tetr 
aethoxysilane) ^^ffit^c^X^CVDSTM 
StifcRfbvU a>R (S i Ox) |gi!5 

0, 5 3(0JtRR2g{4. «*.tf4. 2-C«l)o RRMR 5 

1, 5 4(4, m^LH^x^cy om^mm^nrz&t 

yij3>R (S ixNy) RRR5 1, 5 40 

JtRRRIi. «*.tf7-c**. $6115 2 11 RAtfS 
i LK^ft*, IKRR5 1 -5 3ICI4, ERR 5 5# 

asnxfeu. *ortR(caia*ER5 6 36*««*tiT 

/tU7Rt**'UT^*. «5&*ER5 (ER 
15 5 h 1 (4. #J*_(44 3 8 nmgjg*fc(4 5 

3 5 nmggt$)^, Si&»ER 5 6 (OTSBORw 1 
14, RiLtf2 4 0 nmlg; ±3kDitiw 2 14, mZ-\t2 

eonmggm fbt, sucRft-r*s&*E ' 

R5 6lCfelvC, TflM>RRd 1 I4/#JAI4 2 6 0 nm 

mm. ±m<Dmm6 214, wxjf 2 4 0 nmss-ca 

[0 0 4 4] CfiDfflT EMW»6*i«7/W^ 

ea*&»M«t5i:, si&^Eja 5 6 <d±sj, ut>y> 

SCMPitCMPTBfWftfcB) ICR*#R4>UT 
-Y1»«OSS#ffi*B6i:St.'s i LK*6ft4 



mmms 2 [c*5(**«!pic»lt* i&ii5 3 tmmm 

[0 0 4 5] CtO<fcr>lC. R*£*ttR£: Ufc«&*B 
R«iS(d*3UT{4, R##ffi#CMPB5lcR+*-*. C 
-T\ ±El/fc«IMI*^7 ? JU*:H7 ICtf"^ CMP® 

R&*ERM0>ER0<S<b»^. 3! 2 14. Ri&»ER<D 
fcR#R+R»rT[4* ±ER<0>f*><b&«Kl*Sn*o 

[0046] s t> (c. ai&»ER 5 6 <D±mn icrim* 

«*r^SSTI4ftC\^ TDDB*#t*fcStt4I 

£ (4Jl.au*:. ra:*>-6, Ri&*ER5 6 0>±R«es 
pteW54(t itRR*0*^»b->Ua^R«:«ffl 
L/Tl^, ZOfzdb. ^(Dt&mms 4|Cfcl\T, 5 IMC 
«Rr««ii*ERMO***»lc45rt*R||tifies«R 
</j:^o COfJI, *<BTRCDRfcS'Ua>Ra>&tt* 
RRR5 3<&R**>S<«:<&. C<0RJM*»i< &*fiM* 

i45t\icR«r*aa*ER5 eiHTfcy, *>t, rr 

15 3, 5 4<DSIIiCMPST'fe^Ci^bv ^©S 

*a>±. ERKy^oR/Mcmv RRRiKMbPRR 

t«OT, TbDB»*^)R«a«tt^HRfCtta. 

[0 0 4 7] fCT, **Sfi0JBfillCfclNTI4, CMP 
RT©«&*ER^CDR*R+*R5|IDU TDDBfttt 

[0 0 4 8] *RWcp&ffiR&«, WAtfCM I S (Co 
mpleraentary MIS) - LS I (LargeScale Integrated c 
ircuit) QRS*RlcaHls£R*«H8Hin 6 
UTBtWV*. B8 (a) I4CM I S - L S I <D 

Rjtx&NcfcttSRS&spHeu mz (to 14^8 

(a) COX 1 - X 1 ROBrffiHT**. B9-B 
1 K 01 3-@1 5(4, *Il*i:feltiB8 (a) 
OX1 - X- 1 «i:«at*»#fl5KBB'C»4. ■ 

[0 0 4 9] mSlZTTst^OiZ. -?X/\^«^f^St5 
1 14, - 1 0 Qcm*lg<Dtt«&t£W-r* plCD 

IC(4, SIJB<0»R8P (SGI : Sha I low Groove I so I at i 
oh) 2jOTBRS*ITI>*. C<&R»<D5MIiW2(4. 
1-OiRlcflSRSft/tRrtlc. «*HMMt^»Ja>R«« 

(4. pS'5x;UPWLfe«fc^nS , 5x;UNWLa«JEfiE$ 
tiTU*. pS^x;upwl(c(4. 
StU nH9x;nilWLi:it RAtfli >#IA$nx 
C<DJ;5«:»RW2(cH*tlfcpai , >xjU.pwL 
fccfc^nS^XJUNWL^gttRiSElCtt, nMISQn 
fc<fctfpM I SQ p#ff$J«£ttTO<5o 
[0 0 5 0] nMI SQ nfccfc^P M I SQp^- h 
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&&«. z.c.t\.\5v-bwmmaa>Mmktt~ ~mt 

•>iJ3>iliS OUT. mi=&gr&J?£:U5) T?<fe 

3 14. BHfc-> 'J a >g||=ftxTB^b-> U =1 >8tT*Wi 
OTtftl\ rafo-s. y-H»13 4«Sl <b<OJ* 

©JBifeSJUiBlufcy. *?h7y?*fi«i/)tyt*» 

JR*»*l\©-r» y-h*ftSSBS3©*y h*t'J7Itt« 

»SMb-> 'J 3 >SM4. S3<b-> 'J a ^ICtb^T^t^JS* 
naUStoOT. MM;->'Ja>it*flH**c<i:l=J: 

y, ^-hmtmt>o?FMtt«wsi flicttttr«c 

*. S^{b->'J=i>K*Jf$fi)t : r-5lcl4. mi4S1£1 £ 
NO. N02*fcttNH3«t.t\-3fc*SUR^»HJRitir 
SM&Jl-rflfi&l^ plil^PWLfcitfnl 

•>x;un w l <D j ttii?n<Dmmizmt-> u a >a>e>#-3 

#®lc^4(i«T$-l+-5C<!:(cJ;oT i fo. ±lE<hli]«IW 
[00 51] y- h*fcilK 3 £. fll iltfSMt-> u . 

=i >&. &*im45M:-> y 3 >mtm<t-> y a ^sut© 
*-&ie»iiTjBffiUTt>at\. iwb-> y a 

hfcftflt 3 *~^b-> 'J a 5 n 

3S, f*l=3 nm^3SSTig<-r-5i:. h >*;M«2ft 
OR£*>X h U^SHH<D*-> h** 'J 73|l=«fc-5*&»«S 
lSiSEEOfiT^SiE'fb-r-5. S<b*>"'J a >§II4. K-ft-> 
•J a >M«fc y *>RTO6<W^fc»ic-tor:Kfl:-> y a > 
»WEJ?I4HBS©1BII5 <fc y *>m< -r&to^. ^b 
->'J □ >K*Wr-5«^lC(4, toSHEHKTt). «*t 
WI=»^-»ft-> y a >BI£|5]li<D§m£i#£C<t;&<-C 

$> z> ui4^n t mt •> y a >k <t wig^igtTffifiS-r -5 - 
<ti=j:y. ^coh^mj?^. ^b->y a>K-ctgfi£^n 

*;uaMa-Eft©***rty h** y 7 1= «t * temawnt 

[0052] nMISQn p M I SQp CO^- h , 

*« 4 (4. 0ij^(4f£sm^ss B B B -> y a >m±izT* >•> 
y-y-'TH (t i s ix) HSifcteaAjuhxy-tM k 

(CoS ix) JI£Jf2fi!c$ttT;S:-5. ^- h-S 

S«j§l4. cniC|5R^$tl-5t)<7>T(4/j:<. 0iJ;tf4{££ 
St^en->ya>K. wn (■Mb*>y*7 t » Ktecfc 

fflO® IC 14 . m 14 SS-fb -> u^^esw.H^*-^ 



[0 0 5 3] nM I SQ n tf> V-Xfccfctf K U-f >m<0 

^m^mmeit. T**MzmmTz>n-m*mi*-m® 

S¥*tt^JUlCI4. «A«'J >*/tl4t^<»AStlT 
1^-5. — pM I SQ p<DV-;*fccfctfKLM >ffl<E> 

¥SB*fxtt 7 14. -^-^uc&ig-r.*. p-I^« 

+ &JBM*- -5 14§ 1=15(4 e tl/t p + 33 
*3l*fM«i**UTlN*. p-M¥»tt^*3cfcD:p + 
3S¥W<***|CI4. #J*(4**il#j»A£+l.TU-5. = 

o^mttaj* 6 . 7 <o±m-mzu. CTx(45^^>->y 
■y--r KE*/ti4aA;uh->y-y-'f Ksn©«fc5«:>'y* 

[0 0 5 4] CCO«fcp^S«1 ±(CI4^^8 a**ita 
^tlTlN^. d©*fe»K8 a (4. .->»- h«ffi4, 4<D^ 

0iJx.(4B P s G (Boron-doped Phospho Si I icate Gl 
ass)Bia^;&-S>„ ^^c, ^ tf>26fli;S lC«fcoTff$fi££*l 
*-SOG(Spin On Glass) MT«fi£UT ! bau. mm* 
8 a (=14. a>^<> r-7t^-;^9A<Jf^J5)c$nT(,^•5.o a> 

h*-;U9©JS»^6(4*gH*ai«6, 70D±®- 
SB^ai^nT^^,, C(Da>^^ h/t^-;U9 F*9I=I4. 
^7^1 0^JfJjS$+iTl\-5„ ^5^1 0(4. 0"Jx.(4a 
h7|s-;U9©rtgp^#fc*fe^8 aJtCCVDS 

fctft;^/' (t i n) m&£zti5>>?z.^> (w) 
ss*it»u/t^ ins &±<D*mtj:m<t3 L *>mts 

<toti$u a>^^ b*-;u9rt©*i==ft£(DK 

«r = <b TifcfiJc * tit t \ -5 . 

[0 0 5 5] J&iH8 a ±(=(4. MXl** >#XT>fr 
.1 (4. ^10 ^ii DT n M I SQn fc<fciy: p M I S 

mm* tmsLttoizmmztix^z. Mga± 

1=14. f l BiE^L 1 £S3<fc3l=. |g»K8 b, 8c 
[0 0 5 6]Sii8blt ^J^.(4W«7Hy7-*/tl4 

w^v-y^^f^^^w^p^ffi^m^w^e.^:^., = 

<Dmm#<) V-<bbTI4. W^.(4S i LK (*The Dow 
Chemical CoiS. ib^^=2. 7. Wf»i;£g= 4 9 0 
*CJ-U±. J6»«ft«»ffi=4. 0~5. OMV/Vm) S 

fci4/Hy7y<»ux-x;u (pae) mmcflare 

(^Honeywell Electronic Materials!! ttSIS^= 
2. 8. WJ»afiE=4 0 CCBlJh) S?^3&-5. =OPA 

e»««i4. **ituB«««<. mm&fc®: 

*3<fec/teax ^'l±(={Stl•5<bC^C>!^$aS«:WOT^^-5o ± 
IEW«i->y^^^X (S i OC5&«*4) <bUT(4. >Jit 

(4HSG-R7 (Baibamti. itmmm=2. 8. 
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Wim&g.= 650 °C), Black Diamond 
OfcAppl led Materials, IncBL tt»HI*= 3 . 0~ 

2. 4, W£fcgg= 4 5 0 *C) tfclip-MTES (B 

nmmm. ttmmm=3. 2) si****, cottos i 

OC^#*4ehU-m, PI^CORAL (^Novel lus s 
ystems, InclS. l±^m^=2. 7 — 2. 4, 

5 0 0*0 , A u r o r a 2. 7 (B^X— - IX • X 
AtWBL Jtgl$=2. 7, Wf^jg=4 5 0°C) mifi 

[0057] &tz, mmms b<Dimnm$mti,T 

tt, WAIiFSG (S i OFITO) , HSQ (hydrog 
en si Isesquioxane) ^fW. MSQ (methyl silsesqu 
ioxane) t|S-57.H S Q^tt*4. ^-7XM S 

•5. H S Q2M3f*4<tUTI4. (Wxli'OCD T-1 2 

(jusufcfbiaw. jtB«*=3. 4-2. 9, nm 

S=4 5 01C) . FOx (*Dow Corning Corp. £L Jt 
Sim*=2. 9) SfcliOCL T-3 2 (J&3&fc<fbX 
US. it^^=2. 5. HJRas=4 5 ot) 95j9«» 

[0 0 5 8] MSQlMtLTIl fflAliOCD T 
-9 (JKSOBfclllK. J±»l»=2. 7. iW^;gS= 

6 0 0t) , LKD-T2 00 ( J S P. tt§HS^= 
2 . 7 ~ 2 . 5 . if?SfcS£= 4 5 0 °C) , HOSP (* 
Honeywell Electronic Materials!^. its%MM=2. 

5, Wi&;£Jg= 550 . HSG-RZ25 (QiLit 

jsxgtts. ttmmm=2. 5, ii^g=6 5ot) . 

0 c l t — 3 1 (MMf^itxmm. ttmmm= 2 . 

3. iHSg=5 0 0t) $tlJLKD-T4 0 0 (J 

sRtu. ttmmm=2. 2~2. iisis=4 5 0'c) 

[0 0 5 9] 7|?-5*H SQ^tt¥4<hl,T(4. ^Jx.liX 
LK (*Dow Corning Corp. SK. tb§l«¥= 2 . 5~ 
2) . OCL T-72 (jgs^bXHS. JtWt*= 
2. 2~1. 9. if8ft;Sg=4 5 0*C)\ Nanogl 
ass ORHoneywell Electronic Materi alsSS. i:t§?H 

2 . 2 ~ i . 8 . wmMBt= 500 °ca±) £*t(4 

Me soELK (^A i r Productsand Chemicals, Inc, 

j±^m^=2tuT) mm&%. 

[0 0 6 0] TH-^XMSQ^TOtLTIi, fif>J^_(i H 
SG-6.2 1 1 X (BZLitFSLXmm. J±f3§@*= 2 . 

4. Wf»SS= 6 5 Ot) , ALCAP-S (fii-fbfSX 

mm. itmmm= 2 . 3 ~ 1 . 8 . wf&;£g= 450 
■c) . ocl T-77 (MMiZitxmm.. ttmmm= 

2. 2 ~ 1 . 9 . Kfl&£g= 6 0 0t) . HSG-62, 

1 ox (BtLitiiiJLMm. ttm i mm=2: 1. it^sig 

= 6 5 CC) $;£(is ilica aerogel (» 
- FSiflftrH. JtKW 1 . 4~1. 1 ) 
[0 0 6 1 ] 5^*«*»StUTI4 v mZ-ltP o 
I y ELK (jfcAir Productsand Chemicals, Inc. itBI 



«^=2JUT. ffitfft;ag=4 9 0*0 
[0 0 6 2] ±ES i OCim S i O F^«if4fc«t 
tf*fe*SHl8 c (4. 0iJx.(4C VD& (Chemical Vapor Dep 
osition) lCcfc^Tff$^£ttTt^. ,0iJx.(4*±ISB I a 
ckDiamondtt, h U^^v^VtBISitDS 

±I5p-MT E SI4. «iJx.(i>5 i ;Ur- l Jxh+->v'^> 
£ N2 0<i<Z)S^;tf*£ffiU;fcC V D&HlC^oTJfc/a 
-C-nJU*KO±IE«»l«*©lfe»***sH4, ^ft;* 

[0 0 6 3] £/c. feffiR 8 b ±(Dmmm 8 c 14. 
f<Kft->'J C<0&SSIB|8 c(4. uto^ 

*l o w-K^^yzfmommmr'&v. mmmsbo 

£sn 8b, 8 c icii. m 1 nism l 1 cD-ajtfgtu-r-s 
x;u-/|x-;n 2 3*1x0-5,, c<d;*ju-*-;u 
1 2F*j(c(i. WA(4*>^;*-r>1¥;5->e>£: -5:^:7*1 3 
^JBESSttTU-S. 
[0 0 6 4] *HSfiOJB!glCfct\TI4. ±ISCDJ; 

?&8® 1 <7)itg±|C. ^]x.(4flME 5 0 nm<D^fb->U 

"7C V D;iHlC«fcUJtaf -5. I&l§gt8d!4. C«M<b 
-> U =1 AT. ^7X7 C V D;£Tff$j£3*l7i:J3? 

•fb->U 3> (S i C) K. ^7X?CVD;iTM$4a 
fcMitis 'J =1 y^X^CVD>£T^$tl/£S i 

nrcmtis y =1 >&<t uti*. en^BLOk (am a 

Ttt^. ht^m^=4. 3) ^35>^. -^OBfiSlC^UT 

NH3) icDa^^*ffli\*. ±ie^^xvc 

V D&TJBj«S*ifcBHb-> U n >Ii UTI4. mx.lt P 
E-TMS (Canoni, J±^f$=3, 9 ) tffo 
•So -5-©ff$fiKlC^UTIi. mX\t h 'J >• >+-»7>i 
K{b^ (N20) ^X<t©ig^X^ffllN« 0 IUKM 
8 d©W*4<!:L-T. c^ae.^ffl^^•5c:^:lc s ^;^J. gim^ 
£g<b->U □ >««t U t)^milcTlf-5C<!:^T$. idJS 
gfi^^Tlf-g.C<!:A<T€r-S<DT. ¥aSft=*»lE|SSilB 

[0 0 6 5] tUT. *&*£I!II8 d±lC. 8 e , 8 

f *THfl»&«fcii8t*-S. (91 1 OlUtM) 8 

e is. _tiB3&esBg 8 b tmci&mmmvmMmfi^tz 

■t) 8f(4. ±EWW(8C(!:BDLow-K*+^ 

^ict-fc K7^fx ^^>^;iic«t u. mmms f, 8 

e, 8 d£SJKWlCl&£L. K»M (EttnQS) 1 4 
*JBJ*-r«. iE«S3i1 4^Jf$fi£f SICI4. 7tHl/y^ 
h«*>6Sm^*l6»«"8 f , 8e4P^.*-r*lglc.^ 
W8f, 8et. &mm8 dt<D3Ly?->->7MiRtt& 



( 10 ) 



^552002-329780 



tS&&ft±2-&Z>ZttfT2. iEttXl 4CDigiJili£ r £ 
KitT^S. C©J:5«:E»ail 4(4. *<D¥-mZVi 

0 8 (a) iC^rcfcplC, «;ltfflM*l::JBJ«S4vr 
INS. El§5»1 4©JKffi«»6tt±Ey5f r l 3<D±m& 

[0 0 6 6] &l=..±EE«ai 4CDrta5lCJaT(D«fce) 

ft^a-cai6ia*E»«:JEjsK'r*. m 9 ic^-r <t 

pic, S*5i ©±B±©±aic. fliJAli Bfl:^-^ > (T 
i N) 1?*^ ft -5 15 2 5 0 n mgg©ilUjimi4A 'J 7 
& (ffl 1 ©*<*©!) 1 5^^/t-y^iJ>^;S^Tlt«-r 

~8 f 't0B»tt*fc±«l**««teJ:tf£»#it©'J 
c © <fc p * "T «M t UT (4 . ^4b3=- 9 y icftx. 

t. mt^ajs.m^u\.mit^>^^y (wn> . a 

il*>*)\> (TaN) tt£<oaiHaftaB<l:tt!«ao« 

^JBS^b«llc->Ua> (S i) £aJJUU7fc»m\ a 
<!:J5/SUiil^>*;U (Ta) . W> (T i ) . 
if*T> (W) . (T i W) 

£©^§te5&/l£/!H^C<b*>T-#.5. #HSE© 

ff^ic^nif. ittt/ty7«i 5 oins, aa.tfi 

Onm. -tn«fc.yb'J\«*l*6~7 nm*Jtli5 n mJUT 
t L-T T D D Bifttt^^^Ci^T'^^o 

[0 0 6 7] lOT. 3|«ttA'J7il1 5±|C. 
flft>&a«±a*a (*2©a#B> 1 6£±ffSta. 
*H«fiOJB«Tf4. ±*<*Ml 6£*-y*;£T*Jf5/?ScL> 

Bt1 6 £H«>&*.t!fcfiK . fro, {£3* h-TMtSC 
<i:A<T-#-5„ C<0»*. £3*. tf«feAU7Hl 5± 
IC, *a»&J&:*»l\»<*tt**A3/* U >^a-C*t»L, 

TLi&m* y*m&zizmw&* y*aicj:?-aEa2- 

1±3C<bT±gttlS|2 2 a£ifWL-;t. C©/ 

ti4. a*(*ikafl£»£*'«>v*a*ttau£. 

[0 0 6 8] £g{*gn 6 SrX/t-y^ ij >^;£ 

J;^MH©isi±*0-5±T(4, flMtfinv^n-*/* 
* U >^;£^ a 'J > - h v * u >^if<DJ; 5 ft 

l\. £jt. ±a*Kl 6SCVDi4TMt5C<!:1)T 
[0 0 6 9] *(, VC. 4 7 5t;aa0[>#«Mbtt» 

am (a*.a?kaBHft) *-est6i ic5wl-t^«is€ 



lfi-rc<!:K:«fc-3T±af*«1 6$U70-$t, P£E 
ill 4 ©rt^lCBIBft 

[0070] ;*ic, z<D£.?tz£m&mi 6*>&ifimn 

14/\'U7M1 5SCMP (ChemicalMechanical Polis 
h) s£t?IC<fct>TBfS-r£. Wax^U <hUTI4. 

(47 ^-ft <t*©«B*a i i®H-fb7X^7k*fc i4«8B!Sg -« 

*fc(4aa3ttfcfc©#t6ffi£*l*. CKDcfc-plCUT, 
01 0lC^-r«fcPlC. iEttXl ^ICMtaSfl-fr* 
i!&*Sfl2JiIE*8 (EMI) L 2*JBfi£^-«. S&*ffl2 
«E*L 2 14^5^1 J1EJS1- 1 ilS 

[0 0 7 1 ] BWJt»7Ut«fi-1 14. ^<D^BICKI4 

*aa#S6$n*. c©fRf*«iagiif4.' wssaafflowfiji 

iSfElUfcfllfiSclCftoTfey, CCTI4. ^rWSSS 
^. MJ 7 ( B T A) ft£©IWI4ffl 

1 cD^Micet^s n* c <b let o 

T. S«1 cD£®lCJKR£$tl7tPE^<DS®g|5«-|Citf7j< 

[0072] mt&i&mtfii&T i,it&fa 1 14. *:<Dmm<D 

S^«tSg|5(4. IKtMm«<KTL«:S«l *«*JM-* 
*>©t. «il(i>67k*3l— A-7P-si±fcaafll (x 

Wm-fb^MfflttS/S^UHMlciifTUftl^SScoiSiSIc 

ufctt**»awi=«»r * c .t ic«k u . 

2 L 2 ©)g6i$«i; 'J -®«tll(CRftih-r* c <b 

StS 1 CD|gJgKlh(4. ^Jxl4Ji£7k->-V 7-<D«$g 

a?) ^g7t«3iicu. ftffoifiioaiiicfflHTid 

<b*X)«fia»t S tlft t \ <fc o iz T -5 C.i -5 . C tl lc<fc 

aa»aw*a3t*aicf *ci4. m<*6*)ici4ji 

aS (7. OfflH€a«'>- Kii'TlSlit5.C 

tictox, aa« 'uhy*) ©rtsu©B8a*'>«:< 

itSOO^XUT. »*L-<I4 3 0 0;U^XJUT. 
^e.lC»^L.<l41 0 0;U^7.JUTlC-r-5o ft*5, ±E 
©<t5SCM PMSWCM PgHICOl\TI4, CTx 
tf*IEM*&IC«fcS»asp 1 1 -2 2 6 8 7 64 J <M«a 
2000-300853 ^(CEK***-5. 

[0073] t<Dik. sts 1 <oaa<Daa«flg**«fcn' 
/t««TB^iccMpajsta«iacaffr«. *r. s 
«i icjttHxT7;u*usfe*aa*«ir. c©saai4. c. 
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U. CMP4a-g|c<kiJS45l (c^b^lt^^'JS:* 
*DU Sffil <t> J|*|&. : fc&m<DZ?7'>t<Dz e t a 

£«$SU£:#£>. g«1 CDSS^^XSfc;* 

x^/-;U (DAE (Diluted Amino Ethanol) , $§ 
WL: 2 -AminoethanoU H2NCH2CH2OH. MS.: 

0. 0 0 1 ~o. i %mm. sf*b<iio. 01%)* 
* a-* keptitc» y . mxiiTj^ti y ;5t 

Sue* L/Tf-f * *S2fe**SC€«Rffl-r* C £ *>T# 

[0 0 7 4] i^l\T, S«1 lC«UTil7C^S$-SS-r« 

#J*(;f 2 0 0~4 7 5^. »$U<|J3 0 0t, 0>Jx.(£ 
0. 5~5». »*U<li2^fIg(D|yiiaS*S«1 IC 
WUTSSU^: Okig (H2) 7— -JU) . CtllCcfcy, 
CM PeiCj8*UtSa^»-2giEI(lL 2SSCDK-fk^ 
K£PlCil7i;-f 5 C ^<D&C£>^;5t;#i|C<fc;5il 
&*£5 2 «S2$g L 2 OX ?->^*ft)SJ^fe(iK±f -5 

is e> -3 * fe <fc tfisg©5S£ * pi b» icuras £ i* Kit-c 
bsicsisi (DmwizttmistzBT Amo&ots.&®!®iW 

ICffly <t«Ct*<-C*/j:0*i^*-5*«, *HSS(OJf$^ 

TtBT A^CD*^$;[^*-r-5c:<!:A<T*#-5CD-C. 
fl£8f©3lJi£, 7>0. lc»*r«Cli:*« 

T£-5« JCft&lCfclJ. JNMMfcftlslfftSiKQTDDB 

ictoTii. ±m<D^vt£7i<.mT—-j^m^t£<xt, 

[0 0 7 5] «l*T«R1 IC*fUTBKJt»*a«*«5r. 
fc(trt)TDDB!(f14$:^-C€*o Ctlli, &4&3IC 

«fc y - xgx><^*$nri?scDEB^tt75<ra)± 

U7t»<t#^e,n€.. yym (HF) >5t>#.ii. w^yix. 

5->*£>^yj5fe;#>£/fHV H.Ffg^O. 5%. ;5fc8»B$ 
[0 0 7 6] j|*U;:,fc*ira;. 7;U^3 



uft». 7kigT--;ufccfcrj;83fc>#.<7>>-^>x 
©TDDBMit ^2^ini±-r-sct^e)^<!:$n 

[Sj±ti. #^tcwai&Xa-fex-e&-s>. 7;u^y;5tj*t 

TDDB#^|S)±-r^JiS<tbT, CMPRJ|cW-*-r 

•5. 

[0 0 7 7 ] '±EO«-CI±. S7t4aa<tLT7K^Tx- 
;k£ffit-if^(COUTI&B.SL7c;!^ C+llcPS^$tl-5 * 
OTii7S<. mtf7kj$lX^Xv-*>7>^7'X^Xv 

7 >=E=L7 y^X^ICibR UfcH^<7)7k^T^-;Kt)f IJ 
.■£<h UTIi. ^/WXXn-feXT^<^fflStlTfcy^ 

[0 0 7 8] Sfc. CM P»3Btt. ±l5il7i:<IftS*?T 

[0 0 7 9] _hiSC M P»3fe3WIHllc5fefT*&tt 

3tfTUT, S«1 ©Sl^$t7k^^777t)l>< $ifi7kSg 
jJ^;5fe;%. M7k;"JS7k;3t>^^7t(i*iE7jcxe>;5t5*b?ty. S 
tS 1 <DH®$:$t7k^.^^X>3t;^U7ty UXt>ai\ 

[0080] m^x. xmrnommizteiiTtt. m i 2 

ICTjrf .fcplC. aiA*^2HKi^L 2 (C«UTX-y5 : -> 

^MS^SS^-c: t icj; y , 2 JiffiiNg l 2 w±ji 

2HiHi^L 2©±®$:. CM Pa-C*€.iffiiit^8 f (D± 

BJ:Ut>a*««. -T^*,. Sia*^2JllEi»L 2co 

±®t. mmm8 f <D±mt<Drmz'\^mm^:±cts 

cc-cii. 112 (b) ic^-r^«fcc>(c. 
5 0D±gP(i. cniCjfiS-r'S*6^Si8 
f <D±®<7)jlS£g;Ti££ftTO&7^ P^6>7S^±^ 
^1 6©±®. !f#[C±g|iftlJ. S^fg^HSSi^L 2 IC 
fcC^SHSttAyTKl 5©±SB^e.8ESd 3/t'ltT73 
iCgttlTSHM^nTtx^o i-t£t>*>. ilMl 6©± 
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SWI4. &&&m 2 MEM L 2 IC*5UTg i &1t?iW»<F 

picKmsnru-s. c*iic<fcy. sia*m2aiE^L 
m (CMP®) at»-r*s#ic. t£is<iiacDiSi^^e. 

HPJBSfcttlKihf SCtOTid:/^. C©e*. TD 
DB*^*fiI±*1±*C<tA<Blffii:«:-5. Sggtd3(4. 
ffijx.(4l Onmia*fctt*tHl±T*4. fefc. CCD 

£3&Kg7E«£iSffi**c<h£#j£UT. ^toKigjS 
1 4 (7)531$ (ffc^. ffeii8d~8 fCDJgJS) *a 
•£7TJ#£8fflU&^tI^<fcy=t>;£< (ISO Ufc<. 
[0 0 8 1 1 £7t. ±I57;k7J 'J2fe3WI!ia*fcJ4«3fe» 

*5B2«iE$gL 2£!l£i±3C<t ! feT*£-5. CCDt§£\ 

[0 0 8 2] aic, ±l2fi|j^*m2^i2^L 2CO±g|5^ 
Sfc«fc^tf->te»-*> I PA U vzfu tf;U7>»U3- 

[0 0 8 3] HI 3 iC^-Tcfc 5 IC S 

1S1CDSSB (ai&»fl!2JliettL2«<Bai-r«D) lC*t 

*fH4. 0lx.tfS« 1 CDtt&£ 8 (=» 2 0c 

m) <tU7t*§-&. 4aaJE^)€5. OTo r r (=6. 6 
6 6 1X1 02 P a) . mffite (RF) 6 0 0 

W, £SiBfi€4'0 Ot, zk*^^3»€ 5 0 0 c m3 
/mi n. fflSttfifl&l 0~3 0f^<h-r-5C<i:*<T-# 
•5. 8@H!E$gl4 6 OOmi I s (1 5. -2 4 mm) <fc 

[0 0 8 4] m^x: ±!E7k*y5X-7*aaa. **h 
aMt-raaur. m 4ic^-r t te>ic. s*sico«s 

^e~7 (NH3) ^^xv^aa^sst-o ccd7>^-7 
zf^x^mm&mz, m%.it7>*—7'zut£.2 o o c 

m3/mi nSKil/fcJattli, ±!57K^X^X^^# 

<tiHii;-e$.^o 

[0 0 8 5] 7Si5. ^5XT«,aSft#tt. -tl^b 

7c&#icpge>ftm^f4fc^3/u-c&-5o *f8w#.$co 
s«ias*<Bi\st*TDDBi5^sffi(*j«e>o# 

JM»»&ftTl\*. cn&©»Jl<k«B«J3i*l= ! i:** 

mi4iaaE*ii4o. 5~ 



6Torr (=0. 6 6 6 6 1 X 1 02~7. 9 9 9 3 
2 X 1 0 2 P a) . R FS2H4 3 00~6 00W. gffi 
;Sg(4 3 5 0~4 5 0t, 7XSR*f ^3SEStt 5 0 ~ 1 0 0 
0 c m!/m i n. 7 71i7&tm± 2 0 ~ 5 0 0 
cmVmi n. «l31B$|gi4 5 ~ 1 80?*. «SH££i 
IJ1 50~1 0 0 0m i Is (3. 81~25. 4m 

m) coKH-CKS-r-5ci*«-e€r-5. 

[0 0 8 6] m^X. ±E7>t=7^7X7»l». 

A«ia«!ttfi^uT. hi 5fc<tr;ii 6ic^-r<fc? 

. IC, «i2>*fg 2 SIB^ L 2 fc<fctfl&*ilBi 8 f co±®± 
IC..E»*ir?,^ffl<Dl6«« (JUT, SI2CD&»BI) 8 
g*CVD;±H(C«fcoTitS^-€.. «W8gll Wit 

§18 gCDtt¥4lC(4. ±15*6^118 d £HfRC!>£fig0iJ*<* 
-5. *7t, Ell 6 (a) iC^fcfcplC. IM^2iE 
2COffiiJ®lCl4. T*«»6±*(Cfija»oTEI8fl«t* 

*ca;<'a:«j:34T- /ta*jBjasnri\*. ccds& 

* 2 HScij& L 2 om&fem 8 c CO±® <hCDf£-fft a 
14. «A«8 0° ~9 0° CDisHrt. JlttttlCI*. 

(48 8. 7° mmx&z. tmo±9m<om (E«3ii 

4CD_bgpm«J*s) &£tflllSEM6>±VfR4>NHI (PJ£S£ 
«!<0±fflftR!ICDffiSai) 14. 0iJiL(4O. 2 5*tmJUT, th 
■51M40. 2MmJUTTfe-5. ffitUB 1 4©7X^h 
tt(4. 0iJ*(4 1 T**. 
[0 0 8 7] CCTB, 7jc^X^XV«ia^lC7> ; E- 

7^ p 5Xv«ia«:jfi-riS'&(c-r>t\TSiWU>t^ cni; 

PSS$n-5 < t>cot?l475:<a'<fffiMnrfiET»S. 0IJAI47 

7^XvMac7)*-$:tToT i bai\ Ctl&COig^ Bfi 
MHSttCtffieU/dl^JciJ t)<£TU^:t)COCO. T D D B 

[0 0 8 8] CM P?^;5t;^4fl.a^C0^jg4a:g(D 

f*. zksg7— -;u4aa, 7k^X5X"7Ma. 7>^e=7 

oTtm». dCDJf-g-C07> : E— 7 Zf "5 XT mm 1 7km 

X5X^MacD*-c i ^Jat^. ^-rmzm\x%7it.m7— 

-)V<D3kntL UTtt. Ma;SJgl4, «x.lf2 0 0~4 7 
5°C. *TSU<(43 0 OlCgfi, iaa^HI4,. 0JiL(4 
0. 5~5». »^U<l4 2^-fig<!;U7c„ CCO^i 

i4. tt\zmtb&fr&mm<omfre>f3:z±®tom£*y* 
}£xBf8.-rz>m&\zmux^%o *7c. «%»«S4>« 

7cl4^CDilmiCOil7E4Z! ; aiC^UT7Klg7--;U^fTt37i 
U ii^lCil UTl^^o CC0<tplC7k^7--;U*aa€:JS 

^- c <h ic =b y . > +a ic J: ? XT&WL S ^rSJSS 
fcZik&Z\£tfXZZ><DX. ISi^Sta^Tlf«.Clt75«pI 
^i/j-So *7t. CC07K^7--;UMa*trt)-ric+r 

yzfrnzmmrzh. mfctjiz<kz>x**y?m<Dmm 



